The antitumor drug F14512 enhances cisplatin and ionizing radiation effects in head and neck squamous carcinoma cell lines.
Head and Neck Squamous Cell Carcinoma (HNSCC) is the sixth most common cancer worldwide. The treatment of advanced stages HNSCC is based on surgical treatment combined with radiotherapy and chemotherapy or concomitant chemo-radiotherapy. However, the 5-year survival remains poor for advanced stages HNSCC and the development of new targeted therapies is eagerly awaited. F14512 combines an epipodophyllotoxin core-targeting topoisomerase II with a spermine moiety introduced as a cell delivery vector. This spermine moiety facilitates selective uptake by tumor cells via the Polyamine Transport System (PTS) and reinforces topoisomerase II poisoning. Here we report the evaluation of F14512 toward HNSCC. Four cell lines representative of head and neck cancer localizations were used: Fadu (pharynx), SQ20B (larynx), CAL33 and CAL27 (base of the tongue). PTS activity and specificity were evaluated by confocal microscopy and flow cytometry using the fluorescent probe F17073 which contains the same spermine moiety as F14512. Cytotoxicity, alone or in association with standard chemotherapeutic agents (cisplatin, 5FU), and radio-sensitizing effects were investigated using MTS and clonogenic assays, respectively. F14512 efficiency and PTS activity were also measured under hypoxic conditions (1% O2). In all 4 tested HNSCC lines, an active PTS was evidenced providing a specific and rapid transfer of spermine-coupled compounds into cell nuclei. Interestingly, F14512 presents a 1.6-11-fold higher cytotoxic effect than the reference compound etoposide (lacking the spermine chain). It appears also more cytotoxic than 5FU and cisplatin in all cell lines. Competition experiments with spermine confirmed the essential role of the PTS in the cell uptake and cytotoxicity of F14512. Hypoxia had almost no impact on the drug cytotoxicity. The combination of F14512 with cisplatin, but not 5FU, was found to be synergistic and, for the first time, we demonstrated the significant radio-sensitizing potential of F14512. The spermine moiety of F14512 confers a targeted effect and a much better efficacy than etoposide in HNSCC lines. The synergistic effect observed in association with cisplatin and radiotherapy augurs well for the potential development of F14512 in HNSCC.